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Staged endourologic and endovascular repair of an
infrarenal inflammatory abdominal aortic
aneurysm presenting with forniceal rupture
Rebecca D. Edmonds, MD,a Jeffrey J. Tomaszewski, MD,b Stephen V. Jackman, MD,b and
Rabih A. Chaer, MD,a Pittsburgh, Pa
We present the case of a 79-year-old female who presented with severe left flank pain and a pulsatile abdominal mass. She
was diagnosed with left peripelvic urinary extravasation and forniceal rupture secondary to an intact infrarenal
inflammatory abdominal aortic aneurysm with extensive periaortic fibrosis. Successful operative repair was performed
with staged ureteral and endovascular stenting with subsequent resolution of periaortic inflammation and ureteral
obstruction, and shrinkage of the aneurysm sac. Inflammatory abdominal aortic aneurysms (IAAAs) represent 5% to 10%
of all abdominal aortic aneurysms. The distinguishing features of inflammatory aneurysms include thickening of
aneurysm wall, retroperitoneal fibrosis, and adhesions to adjacent retroperitoneal structures. The most commonly
involved adjacent structures are the duodenum, left renal vein, and ureter. Adhesions to the urinary system can cause
hydronephrosis or hydroureter and result in obstructive uropathy. An unusual case of IAAA presenting with forniceal
rupture is presented, with successful endovascular and endourologic repair. ( J Vasc Surg 2008;48:1332-4.)Inflammatory abdominal aortic aneurysms (IAAA) rep-
resent 5 to 10 percent of all abdominal aortic aneurysms
(AAA). The distinguishing features of inflammatory aneu-
rysms include thickening of aneurysm wall, retroperitoneal
fibrosis, and adhesions to adjacent retroperitoneal struc-
tures.1 The most commonly involved adjacent structures
are the duodenum, left renal vein, and ureter.2 Adhesions
to the urinary system can cause hydronephrosis or hy-
droureter and result in obstructive uropathy.3 An unusual
case of IAAA presenting with forniceal rupture is presented,
with successful endovascular and endourologic repair.
CASE REPORT
A 79- year-old female with a history of hypertension was
transferred to the emergency department with a 1-month history
of intermittent, crampy left lower quadrant abdominal pain radi-
ating to the ipsilateral flank. One day prior to evaluation, she
developed worsening pain associated with nausea and vomiting.
On physical examination, she appeared uncomfortable. She
was afebrile with a blood pressure of 200/100. Her abdomen was
soft and nondistended with a nontender pulsatile abdominal mass.
Palpation of the costovertebral angle revealed significant tender-
ness. Femoral pulses were normal bilaterally.
Relevant laboratory data included a white blood cell count of
10.5 with a normal differential, hemoglobin of 12.7 g/dL, and
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1332creatinine of 1.1 mg/dL. Urinalysis showed hematuria and pro-
teinuria. Erythrocyte sedimentation rate was 28 mm/h; C-reactive
protein was 1.88 mg/dL.
A contrast-enhanced computed tomography (CT) scan from
the referral institution showed contrast extravasation from the
junction of the left renal parenchyma and collecting system (ie,
renal fornix) with associated retroperitoneal fibrosis and mild
hydronephrosis. Additionally, a 4.6-cm inflammatory abdominal
aortic aneurysm (IAAA) with no evidence of rupture was identified
(Fig 1). A repeat non–contrast-enhanced CT performed upon
arrival at our institution demonstrated retained contrast extravasa-
tion within a perirenal fluid collection consistent with urinoma
formation (Fig 2, a). The left ureter was encased and obstructed by
perianeurysmal inflammatory changes (Fig 2, b).
Cystoscopy and left retrograde pyelogram demonstrated mild
hydronephrosis. The extravasation identified on CT was not seen
by retrograde pyelogram, because it likely sealed spontaneously.
After placement of a 6F  24 cm double J ureteral stent, copious
drainage of urine was observed, consistent with obstruction. She
had an uncomplicated postoperative course and was discharged to
home 2 days later with plans for elective aneurysm repair.
Three weeks later, the patient underwent endovascular repair of
her abdominal aortic aneurysm with a Zenith endograft (Cook,
Bloomington, IN). On the following day, the patient underwent
flexible ureteroscopy and ureteral stent exchange, which revealed
normal-appearing ureter, renal pelvis, and renal calices. She was dis-
charged to home on the third postoperative day. She was maintained
on oral ciprofloxacin while the ureteral stent was in situ. One month
later, she had a CT with intravenous contrast that demonstrated a
decrease in size of the aneurysm sac, regression of periaortic fibrosis,
and a ureteral stent in place with no evidence of extravasation or
hydronephrosis. The ureteral stent was removed 6weeks after EVAR.
At 1-year follow up, the patient continues to do well. Follow-up CT
scan showed resolution of the retroperitoneal inflammation and
shrinkage of the aneurysm to a diameter of 2.2 cm.
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The goal of operative management when treating an
IAAA is to reduce the risk of rupture and treat the
complications associated with retroperitoneal fibrosis.
The criteria for repair of IAAA and abdominal aortic
aneurysm are similar, although IAAAs are occasionally
repaired at a smaller size because of intractable pain. The
marked periaortic inflammation and dense adhesions to
retroperitoneal structures make open repair of IAAAs
particularly challenging. These technical challenges have
lead to a historically high morbidity and mortality for
repair of IAAAs.1 Hence, EVAR has emerged as an
option for treatment of IAAA.
Recent retrospective reviews have sought to address
the appropriateness of endovascular approaches for re-
pair of IAAA. A 2005 meta-analysis by Puchner et al2
demonstrated that EVAR for IAAA is an effective treat-
ment with acceptable perioperative morbidity and mor-
tality. Endovascular repair was accomplished in 95% of
the study population. On follow-up CT scan, 51% of
patients had complete resolution of periaortic fibrosis;
41% remained unchanged; 7% showed worsening. Nearly
half of patients with obstructive uropathy had resolution
of obstructive physiology.
A report from theEuropeanCollaborators on Stent/graft
Techniques for aortic Aneurysm Repair (EUROSTAR) data-
base was published in 2005. Fifty-two patients with IAAA
undergoing EVAR were compared with 3613 patients who
had standard aneurysms.3 Although this retrospective review
was limited by the small number of patients with IAAA, no
differences in perioperative mortality, conversion to open
procedure, or development of endoleaks were reported. Nine
of 52 patients had either hydronephrosis or had undergone
preoperative ureteric stenting or ureterolysis. Nearly half of
this subgroup had an initial deterioration in renal function,
but all recoveredwithout need for dialysis. On the basis of this
report, EVAR again was deemed to be a viable option for
Fig 1. Contrast enhanced CT demonstrating a 4.6 cm IAAAwith
characteristic inflammatory peel (arrow).repair of IAAA.A third retrospective review by Hechelhammer et al4
examined 10 patients with IAAA who underwent EVAR
during a 5-year period. Endovascular repair was accom-
plished in all 10 patients. Improvement in periaortic inflam-
mation was seen in 9 of 10 patients, with complete resolu-
tion in 1 patient. Aneurysm diameter decreased in the
majority of patients.
The current patient had an IAAA complicated by rup-
ture of the left renal fornix, which was repaired using an
endovascular technique. Although obstructive uropathy in
the setting of IAAA is relatively common, forniceal rupture
is uncommon. In the single case previously reported, the
ureteric rupture was treated with a stent, and the periaortic
fibrosis was treated with oral corticosteroids. Interval CT
scan demonstrated improvement in both hydronephrosis
and periaortic inflammation. This is the first report of a case
of ruptured fornix from IAAA treated by ureteric stenting
Fig 2. a, IAAA with ureter posterolaterally and urine extravasa-
tion (arrow). b, delayed CT of the abdomen demonstrating mod-
erate left hydronephrosis (left arrow) and hydroureter with peri-
hilar, perirenal and pararenal extravasation of urine (right arrow).followed by EVAR.
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ate for treatment of IAAA, and may be particularly useful in
the setting of a urinary extravasation to avoid a contami-
nated field and the associated retroperitoneal inflammation.
Close follow-up, however, is indicated to document shrink-
age of the aneurysm sac and to monitor periaortic inflam-
mation. InHechelhammer et al’s series of 10 patients,5 90%
had decreased periaortic inflammation after EVAR, and
80% showed a decrease in the largest short axis diameter.
Another study5 evaluating sac shrinkage after repair of
degenerative aneurysm showed that regression occurred
58% of the time. Although it is difficult tomake conclusions
on the basis of the small published series, it seems that the
rate of sac shrinkage is at least equivalent compared with
EVAR for degenerative aneurysms. The precise mechanism
responsible for regression of the aneurysm size and periaor-
tic inflammation after repair of IAAA is not known. Because
IAAAs likely develop secondary to an exaggerated immune
response against aortic wall antigens,6 we hypothesize that
exclusion of the aneurysm results in attenuation of the
immune response, whichmay account for sac shrinkage and
resolution of the retroperitoneal inflammatory process.
In conclusion, EVAR is a viable option for repair of
IAAA. We believe that it is particularly useful in patients
with a ruptured renal fornix and a potentially hostile retro-peritoneum where urinoma formation potentiates retro-
peritoneal contamination, inflammation, and fibrosis. In
patients in whom the retroperitoneal fibrosis and obstruc-
tive symptoms persist, staged elective open conversion with
urinary decompression is indicated.
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